
FEA PLANS FOR FEDERAL INCENTIVES 
AND MARKET EVALUATION 

(Norman Lutkefeder) 
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FEDERAL EdERGY ADMIN I STRATION 

- SOLAR ENERGY - 

ROLE 

Q CONDUCT BROAD-BASED .r\NAi.YI'ES REG.4REING DIRECTION AND 
SCOPE OF SOLAR RELATED ENDEC VORS FROM AN OVERALL ENERGY 
DEVELOPhKNTICONSERVATION V i  Eb'iPO IK'i 

8 W E L O P ,  IMPLEMENT AND COOLDINATE PROGRAMS AND FOLlClES 
12 FACILITATE THE WlDESPREACl AP?LICATION AND ACCELERATED 
UTILIZATION OF PROVEN SOLAR TECHNOLOGiES 
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FEDERAL EdERGY ADMINISTRATION 

= SOLAR ENERGY 

i COMMERCIALIZATION EFFORT I S  

o CONCURRENT, NGT JUST SEQUENTIAL TO RESEARCH, DEVELOPhENV 
& DEMONSTRATION 

9 PREDICATED ON TWO MAJOR ASSUMPTIONS 

1. A REASONABLY SUCCESSFUL R, D&D PROGRAM 

2. W ITMOUT AGGRESSIVE FEDEItAL PROGRAM TO COMMERCIALIZE 
SOLAR ENERGY TECHNOLOGIES, THE SIGNIFICANT P IB  
PR0JECTI.ONS FOR ENERGY SAVINGS WILL NOT BE REALIZEG 
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MISSION ANALYSIS O F  PHOTOVOLTAIC SOLAR ENERGY SYSTEMS 

Stanley L. Leonard, The Aerospace Corporation 

The overall objectives of The Aerospace Corporation's photovoltaic 

mission analysis program have been a) to develop procedures for the techiical 

pnd economic evaluation of t e r res t r ia l  applications (missions) for the photovol- 

taic conversion of solar energy and b) to use these procedures to identify the 
missions most likely to find a significant place in the U. S. energy marketplace 

in the 1980-2000 period. The greatest  emphasis in the study is being placed on 
two main classes of missions: on-site applications, in which the photovoltaic 

system serves  the electric power demand of a load-point that is co-located with 

the system, and central station power plant applications. 

plications and a variety of special-purpose missions a r e  a lso being studied, albeit 

at a considerably lower level of effort. 

Fuel production ap- 

Much of the effort during the early part of the reporting period was devoted 

to  the development of the computer software needed in the methodology for evaiu- 

ating on-site missions. 
mine performance characteristics. These results a r e  thea used, along with a 

model for the operation of a complete utility system, to determine the amount 

of back-up energy that the utility grid must provide and the amount of additional 

generation capacity that 1s needed in order to maintain reliable service. 
economic evaluation of the mission then requires the comparison of the total 

cost  of the energy provided to the on-site load-points in two different situations, 

one in which photovoltaic systems satisfy most of the demand and one in which 

the entire load is served directly by the utility grid. 

economics of the mission essentially from the utility point of view. 

associated with the distribution of back-up power a r e  thereby included implicitly. 

The procedure employs computer simulation to deter - 

The 

This procedure t reats  the 

The costs 

The evaluation methodology for on-site missions have been used in anal- 
yzing a representative base-line mission/system concept in some detail and in 

assessing the sensitivity of the result  to variations in mission or  system char- 

acterist ics.  The baseline concept is a residential photovoltaic system located 

in Phoenix. The analysis presumes the existence of a substantial number of 

such systems within the service a rea  of -In electric utility system; the demand 

served by photovoltaic systems amounts to about 0.6% of the total system de- 

mand. 

pected to become economically competitive in 1990 if  photovoltaic a r ray  costs 

can be reduced to about $100 per peak kW. 

It was found that the use of such residential on-site systems can be ex- 
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The sensitivity analyses have included studies of the effect on perfor- 

mance of variations in a r r a y  size, in storage capacity, in geographical loca- 

tion (seven different sites), and in types of demand (residential, commercial, 

o r  industrial). Both flat-plate and Winston collectors have been investigated 
and a comparison has been made between performance of collectors with fixed 

orientation and collectors whose tilt is adjusted monthly. In addition, a brief 

study was made of the sensitivity of the economic evaluation to variations in 

photovoltaic conversion efficiency, in the costs of essential subsystems, and 

in the cost of fuel for competing power sources. 

A second major effort, begun late 13 the reporting period, has been de- 

voted to  implementing procedures for evaluating central station power plant 

applications. 
veloped in an  ear l ier  Aerospace Corporation analysis of missions for solar-  

thermal energy conversion. 
ation process is essentially complete and preliminary runs are being made. 

An improved model for dispatching the ourput of a solar  energy plant is a l so  

being developed; it will be incorporated into the methodology when complete. 

This task consists largely in adapting procedures thzt were de- 

At the close of the reporting period, this adapt- 

A start has also been made on the development of evaluation procedures 

for fuel production (e. g. , electrolytic hydrogen) missions. 

evaluatiorr will  be t5e cost of competitive fuel (or of hydrogen produced in other 

ways), and a study of the projected (1980-2000) costs of such fuels is under 

way. 

Central to this 

During the remainder of the grant period (two months), representative 

central station power plant missions will be evaluated. 
routine wil l  be incorporated into the methodology, a s  will  procedures for evalu- 

ating the combined effect of the use of three solar  plants, each located at a 
different site. 

assessment of the competitive position of electrolytic hydrogen produced with 

power from photovoltaic a r rays .  

The improved dispatch 

The .study of projected fuel costs will be completed and used in a n  

A proposal for a follow-on study has been submitted to  ERDA. It calls 

for an extension in both breadth and depth of the mission analysis effbrt and for 

the provision of direct program support to the ERDA photovoltaic conversion 

program office. The proposed furding for the Mission Analysis portion of the 

study is approximately $400K, while that for the Program Suppor: segment is 
$62K, for a total of $462K. 
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The Aerospace Corporation 

Mission Amlysis of 
Photovoltaic Solar Energy Systems 

CONTRACTING AGENCY: 
NATIONAL SCIENCE FSUNDATION 

RESEARCH APPLIED TO NATIONAL NEEDS 

GRANT NUMBER: GI-44099 
PERIOD OF GRANT: 
AMOUNT OF GRANT: $233,900 
PRINCIPAL INVESTIGATOR: DR. A. B. GREENBERG 

15 MONTHS [l June 1974-31 August 19751 
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STATUS OF THE PHOTOVOLTAIC 
CONCEPTUAL DESIGN AND SYSfEMS ANALYSIS RFP 

Leonard M. Magid 
D iv is ion  o f  Solar Energy 

Energy Research and Development Administrat ion 
Washington, D. C. 20545 

The National Fhctovol t a i c  Conversion Program has recent ly  

awarded three contracts t o t a l i n g  s l i g h t l y  more than $1.41 f o r  

trle f i r s t  Conceptual Design and Systems Analysis (Phase Zero) 

studies o f  so la r  photovol ta ic  conversion systems. 

The systems t o  be analyzed, as shown i n  Figure 1, include: 

1. An on-s i te  res iden t ia l  system i n  the 1 t o  10 peak 

kW demand range. 

2. A cen t ra l  stat iorr  power p lan t  i n  the 50 t o  1,000 

MW demand range. 

3 .  An intermediate range app l ica t ion  i n  the 100 kW 

t o  I G  1% leve l  . 
The a:r’slriz, hc:(r :or a 12 month e f f o r t  s t a r t i n g  i n  June 1975, 

are to :  

General E i e c t r i c  Corp. - $472K 

Spectrolab, Inc. - $413K 

Westinghouce E l e c t r i c  Corporation - $528K 

I n  add i t ion  t o  the technical  evaluatiocs, each study w i l l  

a lso provide an assessment o f  the f i nanc ia l ,  environmental, lega l ,  

i n s t i t u t i o n a l  and re la ted  issues associated w i t h  the actual  imple- 

mentation o f  photovol ta ic  conversion systems. To accomplish these 
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objectives, the project have formed teams that include engineers, 

architects, economists, lawyers and representatives from u t i l i t i e s  

and university research centers, as indicated i n  Figure 2. 
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CONCEPTUAL DESIGN AND SYSTEMS ANALYSIS 

OF PHOTOVOLTAIC POWER SYSTeMS 

SYSTEMS TO BE ANALYZED 

1. 

2. 

3. 

ON-SITE RESIDENTIAL 

1 - 10 kWe PEAK DEMAND 

30 - 100 kWh DAILY DEMAND 

CENTRAL STATION POWER PLANT 

50 - 1 W O  MWe DEMAND 

INTERMEDIATE WVGE SYSTEM 

100 KWe - 10 VWe DEMlND 

FIG. 1 
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CONCEPTUAL DESIGN AND SYSTEMS ANALYSIS 

OF PHOTOVOLTAIC POWER SY S T m S  

I .  GENERAL ELECTRIC COW. - $472K 

WITH: SHELDAHI, CORP. 

PENNSYLVANIA POWER AND LIGHT CO. 

11. SPECTROLAB, INC. - $413K 

WITH: BECHTEL CORP. 

FACILITIES SYSTmS ENGIN. COW. 

MIDWEST RESEARCH INSTITUTE 

ARIZONA STATE UNIVERSITY 

111. WESTINGHOUSE ELECTRIC COW. $528K 

WITH: BURT, HILL AND ASSOCIATES 

C W E S  RIVER ASSOCIATES 

FORD, BACON AND DAVIS 

PHILADELPHIA ELECTRIC CO 

TRW 

UNIVERSITY OF PENNSYLVANIA 

FIG. 2 , 
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